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{57} ABSTRACT 

to exposure apparatus haviiig an ^ 
applies an exposure energy beam to a made on which a 
pattern £br transfer is fbnned, and a saage system fer 
positioning a substrate to which flis pattern of the mask is 
transferal, is <tacterizrtiathat;aga^ 
fbr supplying a gaa of high transmittxvity with respect to the 
exposure energy, beam, and having good thermal 
conductivity; to at least a portion of an optical path of the 
exposure energy beam, and a gas recovery apparatus for 
recovering at least a portion of the gas after the gas is 
supplied to the optica) path of the exposure eaeigy beam 
Atom the gas supply apparatus, are provided 
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EXPOSURE METHOD AND APPARATUS from being reduced, It is necessary to decrease toe amount 

of the absorption substance on the optical path of the 
exposure beast or to eliminate the absorption substance, 
DESCRIPTION thereby increasing the transmtoance of the optical path* For 

I Technical Flaid $ this purpose, there has been proposed a method oftmiformly 

wuuuu *wiu _it- j j reducing the amount of the absorption substance on alt the 

ffi^J ft^t* Pl^SSS ****** collectively managing the 

2*1°^ a ±^i!Jili l ^ gEapb ^ for absorption material However, if the absorption substance is 

a»»sag3£gC2 » ssassassjsssasa: 

a^f^^^**^ the like, to exarnjpie, and more ^ fth mujuiflating optical system and the like, a 
Su^iS^^ might tH^c&tiipattialty to increase 

VUY light (Vacuum Ultraviolet light) having a wavelength to maim&ctuiing cost of the exposure apparatus and the 

of approximately 200 nm or toss as an exposure beam, w ramSngwt oftfie exposure apparatus. 

r*? a< ^ 0UIui iV t . . toconsidemtionofsiKliaie^ltb 

In the lithographic process tor manufacturing a semicon- pjovide an exposure method capable of increasing the 
ductor device or the like, then have been used various niummance of an exposure beam on a transfer object 
exposure apparatuses such as a reducing projection type Moreover, it is a second object of the present invention to 
exposure apparatus, for example, a stepper, to toansffer a 20 mjvfcfc m exposure method capable of fereasfrg the 
reticle pattern to be a mask onto a wafer (or a glass plate or Ennkance<Znexrx^ 
^iS&f 0 *** ^ tf^* 0 * 1 ** case in which an exposure beam capable of being easily 

t!^^^ ^^^^^^m^ to<hrecfly ^mM by various substances, fcr example, a vacuum 
transferring a reticle pattemon a waffe", and toe Ski In to violet light is to be used. In par^^ 
j^jsute apparatus of to kind, conventionally, an tdtravfo- ^ ^v^aion to provide an exposure method capable of 
^l^tsuchasira^of a mercury lamp <a wsveten^of increasing toilluiniaance ofanexposurebeam on a transfer 
365mn) ora KrPexcimer laser beam (a TOvelengthof248 o^ect without wholly complicating a mechanism or greatly 
am) has been used as an ex&m& beam (closure hgo^» increasing the running cost 

In order to obtain a higher resolution cotrc^nding to an Furthermore, it is an object of the present invention to 
iacrea sc in integration of a semiconductor integrated circuit 39 provide an exposure apparatus capable of carrying out the 
or like, recenfotha wa^ength of the ejqwsure beam exposure method and a method of manufacturing a device 
has been more shortened, the practical use of the ArF using the exposure mefcod. 
excimer laser beam (a wavelength of 193 nm) has come to ^ 0 „ m ^^mr 

a final stage. AnF a laserbeam(awav^thofl57mn)has DISCLOSURB OP THE BWBmXON 

also been studied as an advanced exposure beam* On the 53 the present invention provides a first exposure method 
other hand, a desired value of en energy (iffammancc)of an wlu>&tan$farsapredeterml^ 
exposure beam to be irradiated on a reticle (wafer) par unit by using an exposure beam from an exposure light source 
time has been increased in order toe (II), wherein an optical path of the exposure beam ton the 

of the exposure apparatus. Referring to a dioptric member exposure light source to the substrate is divided into a 
such as a lens to an illuminating optical system or a AQ plurality of partial optical paths and concentrations of an 
projecting optical system, synthetic silica glass, fluoritc or absorption substance which absorbs the exposure beam are 
the like having a high txaiismittance to a light having a respectively managed independently of each other tor the 
wavelength of approximately 200 run has been used. plurality of the partial optical paths. 

As the exposure beam for the exposure apparatus, According to the above^menticmed present hivention, the 
recently, toe uti&atikm of a vacuum ultraviolet light (VUV 45 optical path of (he exposure beam is divided into a first 
light) having a wavelength ofapptoximately 209 nm or less partial optical path induding an optical path of an illumi- 
has been investigate!, and the use of a glass material having nating optical system and a second partial optical path, 
ahigktraasm i ttan.ee to the vacuum ultraviolet light has been which is located in the vicinity of a movable member such 
investigated for the dioptric member in the Ruminating as a stage system, into which not only the outside air but also 
optica! system or the like. B^ferring to the exposure beam, so an absorption substance absorbing the exposure beam is 
however, a substance (hereinafter retoed to as an absorp- easily mixed, but which has a shorter optical path length 
tton substance) to absorbing the exposed beam to greatly than the first partial optical path, &r example. As compared 
reduce the transmittance of the expo sure beam is present in with the to t partial optical path, for example, the allowable 
the atmosphere on an optical path in addition to the dioptric concentration of the absorption substance contained in the 
member. The absorption substance is varied depending on 35 second partial optical path is allowed to be increased and by 
the wavelength of the exposure beam, to the normal air, managing the concentration of the absorption substance in 
ozone or the like acts as the absorption substance tor a light the first partial optical path and the second partial optical 
having a wavelength of 200 nm or more, and oxygen path independently ofeach other by eliminating the absorp- 
molecules contained hi the air, water molecules, carbon tkn substance and the like, the Illuminance of the exposure 
dioxide molecules and the like act as the absorption sub- $o beam (a pulse energy in the case of a pulse light) on the 
stances tor the vacuum ultraviolet light. substrate can be increased without greatly complicating a 

In the case in which theair is supplied to the optical path mechanism rach as a closing mechanism (an airtight 
of the vacuum ultraviolet light, therefore, toe vacuum ultra- mechanism) of each partial optical path or an eliminating 
violet light is greatly absorbed by the absorption substances. mechanism tor the absorption substance. 
For toia reason, it is hard to cause the vacuum ultraviolet 65 in place of the concentration of the absorption substance, 
light to reach a wafer through a reticle with a sufficient the total amount of the absorption substance in the partial 
illuminance. In order to prevent the Ulumletance on the wafer optical path may be managed. 
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Furthermore, the present invention provides a second trattan (or the total amount) of the absorption substance is 
exposure method which irradiates an exposure beam from an managed independently of other illumination system pop* 
exposure light source (11) onto a mask (R) through an lions and projecting optical system portions. Consequently, 
Illumination system and transfers a pattern of the mask onto the illuminance of the exposure beam can be increased 
a substrate (W) through a projecting optical system (PL), 5 without complicating a control mechanism in the Alumina- 
wherein an optical path of the exposure beam torn the tlon system portion and the projecting optical system par* 
exposure light source to the substrate is divided into a tion. In other words, in the case In which the concentration 
plurality of partial optical paths including an illumination (amount) of the absorption substance in each of the mask 
system portion (5) in the Rumination system, a mask operating portion and the substrate operating portion is 
operating portion (6) provided around the mask, a projecting 10 increased and in such a situation that the degree of sealing 
optical system portion (PL) including at least a part of the is enhanced ibr each partial optical path, the mask operating 
prelecting optical system and a substrate operating portion portion and the substrate operating portion take countennea* 
(7) including an upper portion of the substrate! and concen- stm independently of otter portions to solve the problems 
tratbns of an absorption substance which absorbs the expo- cancellation is managed to reduce the concentration of 
sure beam are respectively managed independently of each 13 die absorption substance)* Consequently* the other portions 
other ibr the plurality of tire partial optical paths, are not affected by an increase in the concentration (amount) 

According to the above-mentioned present invention, the of tin absorption substance. In the other portions, therefore, 
outside air (absorption substance) is comparatively less the concentration can easily be managed and the running 
mixed in the illumination system portion. Moreover the cost can also be reduced On the other hand, in the case in 
mask operating portion has more movable portions to 20 which the degree of sealing is not increased for each partial 
exchange and to position a mask and therefore the outside air optical path and the concentration on the whole optical path 
is easily mixed therein. The projecting optical system per- is collectively managed* the other portions are adversely 
tion has an almost, closed structure and the substrate oper- influenced when the «nwemration is increased in a part of 
sting portion has more movable portions to exchange and to optical path, 

position a substrate. Moreover, the Rumination system # In this case, when the exposure beam is a tight in a 
portion and the projecting optica! system portion have vacuum violet region, an example of the absorption sub- 
longer optical path lengths than the op&al path length of the stance includes oxygen* water or carbon dioxide and an 
ma& operating portion or the substrate operating portion, exampleofagashav^ahightra^^ 
and a fluctuation in the amount of each component in the a rare gas such helium, neon or argon or a mixed gas 
atmosphere an the optical path is smalt, while the mask 50 eombmmg then. 

operating portion and the substrate operating portion have The present invention provides a third exposure method 
shorter optical path lengths than the optical patii length of which transfers a predetami^ 
the illuminating optica! system portion or the projecting using an exposure beam transmitted ftcan an ensure 1^ 
optical system portion and the fluctuation in the amount of source, wherein an optical path of the exposure beam ftom 
each component in the atmosphere on the optical path is & the exposure light source to the substrate is divided into a 
great. As an example, a sealing property is enhanced for plurality of partial optical paths and t r a ns mi lta aces of the 
these partial optica! paths, the Sow of the absorption sub* exposure beam are respectively managed independently of 
stance ton the outside is almost blocked and the concen- each other fbr the ptoality of the partial optical paths, 
tmtion of tire absorption substance in the inner portion is According to the present invention, ibr example, the degree 
managed independently for each partial optical path* 40 of mtental vacuum, (he concentration (tote! amount) of a gas 

In order to reduce or eliminate the absorption substance having a high transmittanco in the inner portion, the cott- 
on each partial optical path, fbr example, the allowable centration (total amount) of the absorption substance in the 
concentrations of the absorption substance are indepen- inner portion or the like is managed independently for the 
dentfy set for every partial optical path. In this case, the plurality of the partial optical paths. Consequent^, it is 
optical path is short in the mask operating portion and the 45 possible to wholly simplify a mechanism, and furthermore, 
substrate operating portion* As one of central methods, to efficiently increase the ifluminanee of (a pulse energy in 
titerefhxe, the allowable concentratipn of the absorption me case ofa pulse light) me exposure beam on th^ 
substance is allowed to be higher than that of other portions. The present invention provides a fourth exposure method 
In the partial optical path in which the concentration of the which transfers a predetermined pattern onto a substrate (W) 
absorption substance exceeds the allowable concentration* 50 by using an exposure beam transmitted from an exposure 
exhaust (or pressure reduction) is carried out in the inner light source (11), wherein an optical path of the exposure 
portion thereof: If necessary, then, a gas having a low beam from the exposure light source to the substrate is 
absorptivity (abJ^trmmittance) to the exposure beam is divided into a plurality of partial optical paths and concen- 
supphed to the inner portion, for example. Consequently, the trations of a gas in the plurality of the partial optical paths 
concentration of the absorption substance is managed to be 55 are managed independently of each othet According to the 
emial to or lower than the allowable concentration set for present invention, in the case in which the gas, although 
each partial optical path and tire illuminance of the exposure having; differences in extent Ibr the exposure beam, acts as 
beam on the substrate can be enhanced Consequently, the absorption substance, the concentrations of the gas are 
mask pattern can be transferred onto the substrate with high managed independently of eachother so that the illuminance 
preriskm and h^througbput lfeti)facase,partictt&rly ( tite $0 ofthe exposure bemn<^bemcreasedonth&substmtcmthe 
structures of the mask operating portion and the substrate same manner as in the first exposure method 
operating portion can be relatively simplified as compared m this case, ti^conccntrattons of the gas in the plurality 
with the case in which the concentration of the absorption of the partial optical paths may be managed depending on 
substance is collectively managed in the whole optical path, the lengths of the partial optical paths, Alternatively the 

Furthermore, the concentration of the absorption sub- «s concentrations of the gas may be managed depending on the 
stance is allowed to be increased in the mask operating frequencies of such as the in-and-out operation of the 
portion and the substrate operating portion and the concen- substrate between the partial optical path and the outside air. 
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Examples of the gas of which concentrations arc to be embodiment m accordance with the present Invention, a part 
managed include nitrogen, helium, neon or argon or a mixed of which is taken away. 

gas combining them, HG, 2 is a view showing an end fece along a section 

The present invention provides a ftrst exposure apparatus according So an example of the structures cf a projecting 
which transfers a predetermined pattern onto a substrate (W) * opticaUystemPLacdabandJiftFIOa. 
by using an exposure beam transmitted from an exposure FIG. 3 Is a schematic view showing the structure of a main 
light source (11), comprising a plurality of chambers which part of a projecting exposure apparatus according to a 
covets a plurality of partial optical paths formed by dividing second embodiment of (be present invention, a part ofwhich 
an optical path of the exposure beam from the exposure light Is taken away, 

source to the substrate to substantially isolate the plurality of 10 f\Q 4 is a view showing a structure from a projecting 
the paxtia 1 optical paths from outside ait; respective^ and a optical system PU to a wafer stage 23 according to a third 
controller (25) which manages concentrations of an absoip- embodiment of the present invention, a part of which is 
tioa substance in the plurality of the chambers independently taken away, 
of each other; Accoafittg to the present invention, the first 

exposure method canbe carried oat " BEST MODB FOR CARRYING OUT THE 

In this case, preferably, there are provided a concentration INVENTION 
sensor (29 A to 2&D) which measures the concentrations of A preferred first embodiment of the present invention will 
the absorption substance fbr absorbing the exposure beam in \# described below with reference to FIGS, i and lln the 
the plurality of the chambers and an eliminator (30Ato 30D) p&se&t embodiment, the present invention is applied to a 
which e l iminates the absorption substance in the plurality of 20 projecting exposure apparatus of a step and scan type using 
the chambers, and the controller manages the concentrations $ daemon violet light as an exposure beam, 
ofthe absorbtion substance through the elimin^ according pjQ i jg a ^ m showing the M*ff«fft fo structure of the 
to the result of measurement of the concentration sertsot protecting exposure apparatus according to the present 
Bi this case, furthermore, when the j^edetenruned pattern M CTnbodlment, a part of which is taken away. Jjx FIG. 1, a 
is a pattern fbnned on a mask, the mask is illuminated by an mechanism portion of the prqjectiag exposure apparatus 
illuminating optical system, a mask pattern is trans&tred according to the present embodiment 
onto the substrate through a projecting optical system, ft is an mirniinatiTtg optical system portion 5, a reticle operating 
desirable that the plurality of the chambers include a first potion 6, a projecting optical system PL and a wafer 
chamber (1) which covers an illuminating system portion (5) 30 operating portion 7, Furthermore, the illuminating optical 
in an illuminating system for the exposure beam, a second system portion 5, the reticle operating portion 6, the pro- 
chamber (2) which covers a mask operating portion (6) jecting optical system PL and the wafer operating portioa 7 
around the mask^ a third chamber (3) which covers a are accommodated in an iUuminating system chamber 1, a 
jntyectingopticd system porti^ reticle chamber % a barrel 3 and a wafer chamber 4 to be 

Che projecting optkil system (PL), and a fbnrth chamber (4) ^ isolated from the outside air with a high degree of sealing, 
which covers a substrate operating portion (7) including an respectively. Furthermore, the projecting exposure apparatus 
upper portion of the substrate. 'With this, the second expo- according to the present anbodiment is wholly aoewnmo- 
sure method according to the present invention can be <jated in one huge chamber to which the temperature of an 
carried out Moreover, the inner portions of the first to forth internal gas (for example, purified air) is controlled into a 
climbers may be divided into a 0urah^ of 40 predetermined target range. 

which are isolated from each other. In the mnmina Ktig optical system portion 5, tot of all, an 

The present invention provides a third exposure apparatus F, laser beam source &r generating a pulse laser beam 
wMdhhmrsfersapredet«OTined pattern ha vhig a wavelength of 157 nm in a vacuum ultraviolet area 
by using an exposure team transmitted from an exposure is used as an exposure Bght source 11, and the emitting end 
light source (11), comprising a plurality of chambers which 45 of the exposure light source 11 is inserted into the lower side 
covers a plurality of partial optical paths formed by dividing sut&ee of the illuminating system chamber 1, During 
an optical path ofthe exposure beam from Aeexpofrare light exposure, m ihmninatictt light XL (exposure beam) emitted 
source to the substrate to be substantially isolate the plurality fftj m the exposure light source U into the illuminating 
ofthe partial optical paths frotaoutside air, respectively, and system chaS^ac 1 is reflected upward by a-rmrror 12 and is 
a controller (25) which manages concentrations of a gas in 50 incident ona fiy eyo lens (or a rod lens) 14 to be an optical 
the plurality of the chambers independently of each other. integrator (homogenize?) through an automatic following 
With this, the fourth exposure method according to ore portion for aligning an optical axis shift caused by a vibra- 
present invention can be carried out Hon or the like which is not shown and a beam reshaping 

Moreover, the method ofmanu&cturmg a device accord* optical system 13 ftr reshaping the sectional shape of the 
ing to the present invention comprises a step of transferring 55 iHumhatlng system and controlling the amount of a light 
a predetermined pattern onto the substrate in such a state that and an aperture diaphragm (not shown) is provided on the 
an illuminance of an exposure beam is managed on the emitting surface of the fly eye lens 14 and an illumination 
substrate by using the above-mentioned exposure methods light 1L emitted from the fry eye leas 14 and passing through 
according to the present invention. In this case, the illumi- the aperture diaphragm Is reflected in an almost horizontal 
nance of the exposure beam on the substrate is high, m direction through a mirror 15 find reaches a field stop (reticle 
Therefore, it is possible to mass produce a semiconductor blind} 17 through a relay lens 16. 
device or the like with high throughput. A surftce on which the Add stop 17 is provided is almost 

sribp nPOTiPnnw hp Ttm matmvR ikt conjugated with a pattern surfcee of a reticle R of an 

BRIEF DESC^^ONOFTHB FIGURES INT exposure object, and the field stop 17 includes a fixed blind 

Ltus ^ & r defining the shape of a slender and rectangular ilhani- 

HGL 1 is a schematic view showing &e structure of a natfentegton on the pattern surfhceandainovableblhHito 
projecting exposure apparatus according to an example of an closing the illumination region to prevent exposure to an 
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unnecessary portion during the start and end of scanning and on information about a position (a focus position) in an 
ensure. The illumination light EL passing through the field optical axis AX direction of the surfece of the wafer W 
stop 17 illuminates* with a uniform illumination distribution* measured by an autofocus sensor which is not shown* The 
a ra^ngular(sltt-sbape<Qahunbiadon region on the pattern position of the wafer stage 23 is measured with high 
surfece of the reMeRtbo^h a reky lens 18, a mirror 19 3 precision by means of a laser interferometer which is not 
and a condenser lens system 20 fixed to the tip portion of the shown, and the wafer stage 23 is driven based craarnea sured 
illuminating system chamber 1. Hie exposure light source 11 value and control information transmitted from the main 
to the condenser lens system 20 constitute the illuminating control system 25. 

optical system portion 5> and the optical path of the Ulumi- During the exposure! an operation for stepping a shot area 
nation light ILin the iiiuminating optical system portion 5, , 0 of an exposure cfctject on the wafer W to this side In the 
that is, the optical path from the exposure light source 11 to exposure area of the projecting optical system PL and an 
the condenser lens system 20 is closed by the flluminating operation for scanning the wafer W in the Y direction at a 
system chamber 1. constant rate |J*VR $ is a projection magnification of the 

Based on the illumination lights projecting optical system PL) through the wafer stage 23 

illumination region of the reticle R is projected onto the 1$ synchronously wl£b the scanning of the reticle R at a 
wafer W coated with a photoresist to be a substrate with a constant rate VR in the Y direction for the illumination area 
projection magnification p (fj is % ¥> or the like, fbr of the iihuninatkm light IL through the reticle stage 21 are 
example) through the projecting optical system PL. The repeatedbya step andsc^ method Thus, to 
wafer (wafer) W is a disc-shaped substrate such as a of a pattern of the reticle R is sequentially transferred into 
semiconductor (silicon or the like), SOI (silicon on 30 each shot area on the wafer W. 
insulator) or the like, fbr example, ft tire case in which the The wafer W, the wafer holder 22, fee wafer stage 23, the 
ilhimination light XL is the F a laser beam as in the present wafer base and the wafer loader whkfcatenot shown andthe 
embodiment, an optical glass member having a high trans- like constitute the wafer operating portion 7, and the optical 
mittanoe is restricted to fluorite (CaJF 3 crystal), quartz glass path of the illumination light IL in the wafer operating 
ctoped with fluorine, magnesium fluoride (Mgjy or the like. 2s portion 7 t that is, the optical path from the projecting optical 
Therefore, it is hard to obtain a desired image forming system PL to the wafer W Is closed by the wafer clamber 4 
characteristic (color aberration characteristic or the like) by Moreover, the projecting optical system PL is closed and 
constituting the prp}«^optic^ accommodated in the band 3, and the optical path fiom the 

trie member, The prqjecting optical system PL according to optical member on the reticle side of the projecting optical 
the present embodiment win be described by using a cata- 30 systemPLto the optical mmber on the wafers^ 
dioptric system combining a dioptric member and a reflect- in the barrel 3. 

ing mirror as will be described below. In the case in which The illumination light IL according to the present embedi- 
the desired imaging characteristic is to be otoined, the tnent is a vacuum ultraviolet light having a wavelength of 
projecting optical system may be constituted by the dioptric 157 nm. Therefore^ an ordinary absorption substance In the 
system. is taken te 35 air fiom which oatme for the tifrtmitifttfrni light IL is 

of the projecting optical system PL, an X-axis fc taken in removed includes a gas such as oxygen (OJ or carbon 
parallel wuh die paper of PK3. t fa a plane perpendicular to dioxide (CO*), steam (H a O) or the lite. On die other hand, 
the Z-nxis (a horizontal plane In the present embodiment), examples of a transmission gas to the itumfctadon light IL 
and a Y>axis is taken perpendicularly to the paper in FIG. L (a substance rarely having absorption) include a rare gas 
The iihuninatkm region on the reticle R in the present 40 such as helium (He), neon (Ne) or argon (Ar) in addition to 
embodiment s slender rectangteln^Xdirectbttandthe a nitrogen gas (N^). Moreover, white the nitrogen gas acts as 
scannh^ directum of the micle Rand the wafer Wduring the absorption substance for a iighthaving a wavelength of 
the exposure is set to be the Y direction. a&Koximateiy ISDnm^i^ti^helium gascanbeusedas 

At this time, the reticleRis held on a reticle stage21. The a transmission gas with a wavelength of approximately 100 
reticle stage 21 continuously moves the reticle R in the Y 45 nm or Less, Furthermore, the helium gas has a thermal 
direction on a reticle base which is not shown and slightly conductivity which is approximately six times as high as that 
drives the reticle R to reduce a synchronization error in the of the nitrogen gas and the amount of fluctuation in a 
X direction, the Y direction and the rotating direction. The refractive index for a change In an air pressure is approxi- 
position of the reticle stage 21 is measured with high maiely Vi of that of the nitrogen gas. For this reason, 
precision by means of a laser interferometer which is not 50 particularly, tbe.helium gas has a high transmittance and is 
shown, and the reticle stage 21 is driven based on control excellent in stability and cooling properties of an image 
information transmitted from a main control system 25 forming characteristic of flie optical system. However, the 
comprising a computer for generally controlling a measured hdium gas is expensive. Therefore, if the wavelength of the 
value and the operation of the whole apparatus. The reticle exposure beam is 150 nm or more as in the F? laser, the 
operating operation € k constituted by the reticle, the reticle ss nitrogen gas may be use as a transmission gas in order to 
stage 21, a reticle base and a reticle loader which are not reduce the running cost In the present embodiment, the 
shown, and the like, and the optical path of the illumination nitrogen gas is used as the transmission gas for the illumi- 
light L in the reticle operating portion 6, that is, the optical nation light IL. 

path from the condenser lens system 20 to the projecting As described above, a vacuum pump 30A for discharging 
optical system PL is closed by the reticle chamber 2. 50 a gas containing an internal absorption substance through a 
On the other hand, the wafer W is held on a wafer stage pipe 32A is connected into the illuminating system chamber 
23 through a wafer holder 22, and the wafer stage 23 L For example, ttienitrogai gas to be a transmission gas to 
continuously moves the wafer W in the Y direction over a the illumination light IL is compressed with an impurity 
wafer base 24 and moves the wafer W by stepping in the X highly removed or liquefied and stored in a bomb of an air 
direction and the Y direction- Moreover, the wafer stage 23 65 st^pply device 26 provided on the outside of a chamber Coot 
focuses the surfece of the wafer W on the image plane of the shown) accommodating the whole projecting exposure 
projecting optical system PL by an autofocus method based apparatus according to the present embodiment. If 
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necessary, (he nitrogen gas fetched from the bomb is con* FIG, 2 is a view shewing an end fece along a section 

trolled to a predetermined temperature at * predetermined illustrating the Internal structure of the projecting optical 

pressure and is supplied into the ilinmJnating system &am- system PL fa FIG, 1. In FIG, 2, the projecting optical system 

bar 1 through y R pipe 27Aprovlded with a valve ISA which PL comprising a catadto^ 

can be switched dectrornagneiicalry. 5 present embodiment is constituted by a first imaging optical 

Moreover, a concentration sensor 29A for measuring the system Kl for forming a primary image (an intermediate 

concentration of an absorption substance is connected into image) 3 of the pattern of the reticle It and a second imaging 

the illuminating system chamber 1 through a pipe 3IA and optical system K2 for forming a secondary image of the 

the measured value of the concentration sensor 29 A is reticle pattern on the wafer W to be a photosensitive 

supplied to the main control system 25. When the concea- }0 substrate with a reduced magnification based on the light 

tration of a predetermined absorption substance (oxygen, transmitted from the primary image L 

steam and carbon dioxide in the present embodiment) mea~ The first imaging optical system KL is constituted by a 

snared by the concentration sensor 29A exceeds a preset first lens group 01 having a positive restive power, an 

allowably concentration, the main control system 25 oper» aperture diaphragm Sanda second lens group Gi having a 

ates the vacuum pump 30Awrth the valve 28A closed and positive refractive power which are sequentially jrovided 

discharges the afr and the absorption substance ftom the 15 torn the reticle side. The first leas group Gl is constituted 

ill uminating system chamber t Then, the main control by a positive meniscus lens Lil having a aon-epherical 

system 25 opens the valve 28 A and operates the gas supply convex turned toward the reticle side, a positive meniscus 

device 2$, and supplies a nitrogen gas having a high purity lens L12 having a non-spherical convex turned toward the 

and a predetenmned temperature at a predc^rmised pres- reticle side, and a positive meniscus lens L13 having a 

sure (usually apipxtoatefo t atm) into the iliumhmtteg 20 non-spherical concave turned toward the wafer side which 

system chamber 1 through the pipe 27A, Consequently, an are sequentially provided from the reticle side, 

air pressure la fo fltomfa at fog system chamber I becomes Moreover, a secondly group 02 has a biconcave lens 21 

substantially equal to that of the outside ak Then, the valve having a plane on the reticle side to take a non-spherical 

28A is closed. The concentrationofthe absorptionsubstance shape, abfeonvakas 152 Im^gaplane on the retide side 

m the illummaring system chamber 1 is equal to or tower 25 totakeanon-i^ericdsh^ lensL23 

™J « t allowabJe concentration until a predetermined having anon^phenc^ convex turaed toward the wafer side, 

period of time passes from the operation. gog a positive meniscus lens L24 having a non-spherical 

Similarly, a nitrogen gas having a high purity is supplied concave turned toward the water side which are sequentially 

from the gas supply device 26 to the redder chamber 2, the provided from the reticle side, 

band 3 and the waffr chamber 4 th^ 30 On the other hand, the second imaging optica 

aaopenable valve 23B, a pipe 27C having a valve 28C and is constituted by a mirror Ml including a surftce 

UKSSL ^^JtJJ^JEj* , t* 6 reflection plane Hi having a concave turned toward the 

£S2£^£ f to iC S^ Smptkm wafbrslde^opemn^ 

measured by the ttmcatofaon sensors 29B, 29C and 29D ^ m audfimv n£orM2 inxJ«Waieaecu^rtaneR2 

?fSS^^ 35 pro^^Talens plana at thewaL side and hatfug an 

^^^SSSSf hE&2& ^.££JE rpern^onacente^aiesw 

ateorp&m substance measured by the cojaceatratim sensors 

29B, J»C and 29D eaceeds respective aUowable ing minor, and the lens comment U constants* a reftac*- 

concentrations, the main control system 25 operates the *Q ing portion of the badkrsunace reoecting mirror, In tins case, 

vacuum pumps SOB, 30C and 30D, the valves 28Bto28C & ® &at a rekUonship of a?<(& l/i&H&S should 

and the air supply device 26 such that the concentrations of be satisfied as an example* wherein the imaging magnificat 

the absorption substantia the reiickchainberlLtbebarrel tion ofthe first imaging optical system Kl is represented by 

3aiuHh8wafer<&au^4caate Pi and the imaging rnagnirl^tion of the second imaging 

or lower tiian the respective allowable concerrtratkjns* Fbr 4$ optical system K2 is represented by fA 

tbc omttnteft» sensors 29A to 29D, a complex sensor Moreover, all optical elements (G 1, G2 + Ml , M2) const!- 

commnlng an oxygen analyzer, a hygrometer or a dew point tuting the projecting optical system PL are provided along a 

meter to be a steam densitometer, a carbon dioxide sensor single optical axis AX Furth^ 

pd the like can be used* For example, a polarogxaphy type provided in the vicinity of a position where the primary 

oxygen analyzer, a sirconia and ceramics type oxygen » image X is to be formed and the auadBary mirror Mi is 

analyzer; a whrte phosphorus emission type oxygen concea* provided in the proximity of the wafer W. 

tration seraor or the iikem^ & the present embodiment, thus, die light transmitted 

For example, a crystal type hygrometer, an electric- ftom the pattern of the reticle R farms the mfcnary image 

resistance type hygrometer, infrared trausmittance- type (intermediate image) I having a reticle pattern through the 

hygrometer; a minor reflectance measuring type dew point 55 &st imaging optical system Kl and the fight transmitted 

meter or the like can be used for the steam densitometer (the from therMmaiy image lis rcflcded by 

hydrometer or the dew point meter). through the central opening ofthe main mirror Ml and the 

Moreover, a eryopump can be used for a vacuum pump. fens component L2* The light reflected by the main mirror 

The eryopump has such a type as to utilize the feet that a Ml foam the secondary image of the reticle pattern with a 

vapor pressure of an element other than H 2 , He and Ne is 60 reduced magmftcaiicn on the surface ofthe wafer W through 
10^Paorlessat20Korlessandaplarje(cryopanel)cooled the lens component L2 and the central opening of the 

to a very tow temperature (10 to 1SK) is put in the vacuum auxiliary mirror M2. In the example of FIG. 2, the imaging 

and a gas <N 2 , Ar, 0* H^O, C0 2 or the like) is adsorbed into magnification pi of the first imaging optical system Kl is 

the plane to create a clean vacuum 0.6249, the imaging magnification p2 of the first imaging 

Next, an example ofthe projecting optical system BL and 6$ optical system K2 is 0.4000 and a projecting magnification 
the scaling mechanism according to the present embodiment 0 from the reticle R to the wafer W Is 0,25 (1.4 time as 

will be described with reference to FIG, 2. large). 
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& the present example, ftuonle (CaF 2 crystal) is used Ibr absorption substance on the optical path of an exposure 
all the dioptric members (lens components) constituting the beam ia the projecting exposure apparatus according to the 
projecting optical system PL, Moreover, this F 3 laser beam present embodiment, 

to be the expose laser basnet First of all, the reticle chamber 2 is an important man* 

of 157.6 nm and a chromatic aberration is corrected for a 5 agement o$ ect in the exposure apparatus using the exposure 
light having a wavelength width of 156 nm±10 pm and beam to be absorbed by ordinary air, particularly, a vacuum 
various aberrations such as a spherical aberration, an astig* ultraviolet BphLUse reason is as Mows. It is necessary to 
maUsm and a distortion aberration cm also be corrected m oplwna 1 reticle ftom a reticle library provided on 

welL In order to prevent a change in the reflection plane of the ortside of a space (Sretfcle chamber 2) accommodating a 
the main minor Ml for a change in a temperature to id reticle R to be aa exposure object and managing the cox* 
maintain an excellent imaging performance, furthermore, a centratton of an absorption substance, to move the reticle 
support member supporting a reflection plane SI of the main &to the space managing the absorption substance and to 
mirror U is tamed by using a substrate having a coefficient Provide the reticle on the optical path of the ifimnination 
of linear expansion of 3 ppm/° C. or less, &r example, light IL to be the exposure beam. The icicle is varied for 
titanium silicate glass. For the Utanium silicate glass, ULB is each semiconductor element for exposing or each layer for 
(trade name of Ultra Low Expansion) produced by Coming exposing* Tkeagfixe. the reticle ia exchanged depending on 
Co., Ltd. can be used, for example. a required step* Consequently, the reticle is exchanged with 

embodiment has all tin optical elementsanstitatog fa ^j 80 ^ R m . ^"P** 1 J?* 

catadioptric system which arc provided along a single opti- » 2^ c E&^SfttStf«SE 
cal axis. Therefore, the chromatic abandon or the like caa ^^fS^ iSfJSSSC 
be ratoced reusing a reflect^ mem^ Sf^tw^theTO^ep<«ion such as to reticle stage 

a barrel can be designed and roanuEsctured by the advanced « cc a» reticle loader (not shown), aadrmtnennore, 
technique of a conventional direct cylinder type reOacUoa ^^X^T^^^^S^S 
System and the precision can be increased without the * ^ ^ optkalpafli on the ouiakfc of tte rettcls chamber 2. 
difficulty of the manulkcture. It is apparent that the same rote can also be applied to the 

, . * ~ .. wafer chamber 4. 

er^owffi ^^SSI^S^KI » i* desirable that a space in the reticle libzary and a 
SSJitt^S.^ delivery space between 4 reticle library and the reticle 

^feS^&Sf^^Sl^S same tranaer as the reticteThamber. Moreover, the insideof 

of the abscrpticn substance shouM be managed to be lower ctamber roay als o manage the absorption substance In the 
more strictly ^ ^ jua^ou w i» ™ a same manner as the wafer chamber. 

Boxan example of a s^ ^ture, as showniaHO. 2, 55 i^Sa^SffjS 

I^^^?^5rt^^ tsl, ^J? "* i chamber^ 4erSctonbeV2, the barrel 3 andtte wafer 
state as to be enclosed in the barrel 3 and the main mirror Ml ^Z^a^u^^^^^^^^^^Z^^. 

auxiliary mim* M2 in the sa»nd im^ng optical m ^^^^^^^^ 

2ffa5^^ S3S32ST S^SSaTm toSS 

to^A thjo^h a support member which is not shown, x ^ ^ <^ feagfc and the 

lower barrel 3 A through which the exposure beam passes g^i^lpdcai path. The amount of the absorption sub- 

SL& S£ TuJt ^Sl^ 5™ iT? of 5° 45 stance through S the illumination light XL passes I a 

S^'Sft ? ^J^ ittance above > fer f^^theopticalpathlength ktlecase taut** 

example, which is not shown. toconcertoUoa of the toorptioa substance is constant 

A s descri bed with reference to FIG. 1, moreover, die Tharefla^ the amounts of a reduction in the illuminance arc 

concentration sensor 29C and the vacuum pump 30C are different fiom each ofeer in the four partial optical paths. For 

connected to the barrel 3, Similarly, the concentration sensor & this reason, it is desirable that the optical path having a 

29B and the vacuum pump 30E axe also connected to the longer optical path length should have a smaller amount of 

tower bane! 3A Furthermore, a nitrogen gas having a high the absorption substance, Moreover the ffl^mfa^g optical 

purity can be supplied at any time fitom the air supply device sys tern p ortion 5 having a long optical path and the project- 

26 shown ia FIG, 1 to the baad 3 and 1te tower barrel 3A ing optical system PL can have a closed structure compara- 

The concentrations of the absorption substances in the banei 55 lively easily Basically, it is possible to prevent the absozp- 

3 and the tower barrel 3A are managed to be equal or lower tion substance from flowing ftom the outside, Mbseovo; 

than an allowable concentration during the exposure indV the Ruminating optical system portion 5 and the 

penitently of cadi other through the mam control system 25 . projecting optical system FL have few movable portions, the 

lathe example of the structurc> the transmittance of the absoiption substance can easily be managed at a lower 

llluminatiun light for the wholeprojecting optical systemPL n coac«ttration.Aocordii^ly ) it is possible to reduceadropin 

can be increased by setting the allowable concentration of the iUuminance in the aVfttoflffog optical system portion 5 

the absorption substance in the lower band 3A to be lower and the projecting optical system FL by once reducing the 

than the allowable concentration ia the barrel 3, m the concentration of the absorption substance in the ihtuiiinating 

Mowing description, it is assumed that the projecting system chamber 1 and the barrel 3 and aratotairing the same 

optical system FL ia accoaimodated ia one barrel 3* $5 state. 

Returning to FIG. 1, description will be given to an Moreover, the optical lengths in the reticle chamber 2 and 

example of the whole managing operation for reducing an the wafer chamber 4 are shorter than those of the illumin&t- 
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reticle chamber 2 and the wafer chamber 4 is 10 to 100 times 
as high as that in each of the illuminating system chamber 
1 and the barrel 3. Consequently, the concentration of the 
absolution substance in each ofthc reticle chamber 2 and the 



for the reticle chamber 2 and the wafer chamber 4 do not 
need to be complicated. 

Next, the projecting exposure apparatus according to the 
present embodiment uses a step and scan method. Therefore, 
lo a movable portion fbr synchronously scanning a reticle and 
a wafer is provided in the reticle chamber 2 and the wafer 
chamber 4» As described above, moreover, a contact with the 
outside air ami the mixture of die absorption substance 
cannot be avoided because of the exchange of theretlcie and 



lag optical system 5 and Che projecting optical system PL 
However, these spaces are such that parts such as a reticle or 
a wafer are taken from and to the outside at any time during 
the actuation of the projecting exposure apparatus. At each 
time* the parts are exposed to the flow of air, an impurity or 
the like from the outside, and some ihretgn matters arc 
discharged fcom the movable portion. Consequently, the 
concentration of the absorption substance cannot be easily 
maintained to be low* In the present embodiment, the 
allowable concentration of die absorption substance in each 
partial optical path is set such that the allowable absor~^~ 
(allowable absorbance) of die illumination light IL is con* 
stani in each partial optical path fiom the illuminating 
system chamber 1 to the wafer chamber 4. As a result, the 
allowable concentration of the absorption substance is set to 

^^^^Jt^^m^SS^&^i^ 15 * e w ^J[ hefe ?^ b accessary to operate the vacuum 
partialcK W 30B andJOD and the afr supply d ertce 26 to 

In thft flfomfajfrire pf in? it fy tttm ffl fort j feftf n pfai^f^jyft- discbarge the absorption substanceunnl the concentration of 
tently. By this method, in addition, the drop in the ffinmi- 
nance can be reduced at a low running cost more «ct«fly 
and the apparatus does not need to be complicated 

There will be described examples of the allowable con- 
centrations of oxygen, carbon dioxide and steam to be 
absorption substances from the iKuminating system chamber 
1 to the wafer chamber 4, la this case, the optical path 
lengths of the partial optical paths in the illuminating system 
chamber 1, the reticle chamber 2> the barrel 3 of the 
projecting optical systemPLand the wafer chamber 4 ore as 
fbftows. 

Optical path length in the fflummating system chamber 1: 
5000 mm 

Optical path length in the reticle chamber 2; 200 mm 
Optical path length in the barrel 3; 1350 mm 
Optical path length in the wafer chamber 4: 10 mm 

if the allowance absorptivity in the partial optical length 
is 1%, the allowable concentration* of oxygen (O*), carbon 
dfoxide (COJ and steam 
are shown in the following Ikble 



fine wafer chamber 4 is set to be equal to or lower ton the 
30 allowable concentration after the reticle and the wafer are 
scanned and exposed or are exchanged. in the meantime, it 
is apparent that the circuit pattern of the reticle is not 



E is preferable that pressure reduction should be carried 
23 out in .the space for managing the concentration of the 
absorption substance (in theiUuminating system chamber 1 
to the wafer chamber 4) through the vacuum pymps 30A to 
30D, respectively. Then, a gas which rarefy absorbs the 
iOmnlnadon light is supplied from the gas supply device 26 
so so that the absorption substance can be reduced or elimi- 
rated efflciei% In this case, 

between the inside of each of (be illuminating system 
chamber 1 to the wafer chamber 4 and the outside air can be 
substantially considered to be made, Therefore, it & not 
;«raau<p Q*vxy^<S>2h ««wm ^ j^c^asaxy to cause each portion of the exposure apparatus to 
t%£!?f t t * ft ^ °^ be a redundant mechanism Having an unnecessary strength. 

* giaw l * Jh theiUuminating system chamber 1 to the waferefcamber 



TABLE 1 





Allowable 


Allowable 

COJMXStTwOU 

too) 




3SttPi3ptftag system 
chamber 1 
Rdfcb chamber 2 
Bend .3 

W&rcbaxstaH 








L7 

jlsxkt' 

%A X I0 l 


aaxio 4 
Uxto 1 
Uxtoi 1 


63 
1,0 
I4?xt0» 


If the allowance absorptivity in the partial optical length 
is 5%, the allowable concentrations of oxygen (O^), carbon 
dioxide (CO J and steam (Ey» in each partial optical path 
are shown in the following Tfeble % 




TABLE 2 






<h 


Attee&tft 

CO, 

<K»0 




Illumiiuitiflg system 
chamber 1 
Reticle clynubcr 2 
Barrel 3 

Wer chatter 4 


3,4 XHT* 
h7Xl0* 


4J*xtO l 
^xiO* 
Wxitf* 


M 

3.5x10* 
54 



From the Tables 1 and 2, it is apparent that the allowable 
concentration of the absorption substance in each of the 



tg system chamber ] 
4, the absorption substance may be eliminated to cany out 
the exposure in an almost vacuum state, fct this case* it is 
40 necessary to increase the strength of each portion of die 
exposure apparatus. However, it is possible to rnamtam the 
iUuminance to be extremely high wi^ 
wavelength of the illumination light 
it is not necessary to always cany out the pressure 
45 reduction in the illuminating system chamber 1 to the wafer 
chamber 4 to obtain a high vacuum* More ^eci&caliy, the 
degree of vacuum during the pressure reduction, depends on 
the density (amount) of the absorption substance present in 
the atmosphere and the optical path length in the atmo* 
so sphenx iftheaUowabfcabso^ 

be absorbed by an optical path length of 1 m in the air 
atmosphere is set to 1% it is preferable that the pressure 
reduction should be carried out to approximate^ LZxlCT* 
Tbrr. If the allowable absorptivity of the exposed light to be 
55 absorbed by an optical path length of 1 m in the air 
atmosphere is set to 3%, it is preferable that the pressure 
reduction should be carried out to approximately 3*3x10"* 
Tbrr, When a substance tmving a higher coefficient of 
absorpticn is present in the aunosphere, it is sufficient that 
60 die pressure reduction is carried out to a higher degree of 
vacuum. When only a substance having a smaller coefficient 
of absorption is present in the atmosphere, it is sufSeteatthal 
the pressure reduction is carried out to a lower degree of 
vacuum. 

&5 Moreover, the inside of each of the illuminating system 
chamber 1 to the wafer chamber 4 according, to the present 
embodiment is closed. By supplying another gas {hereinafter 
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referred to as a "purging gas") for rarely absorbing the substance which is measured by the concentration sensor 29 

illumination light to the respective spaces through which the is equal to or lower than an allowable concentration, 

exposure beam passes and discharging a mixed gas of the la the present embodiment, it is desirable that a wafer 

purging gas and the absorption substance without using a plane should be coincident with a surfhee excluding a 

vacuum pump, therefore, the concentration (amount) of the 5 pDrtion on which a wafer ofawaifer holder is to be mounted 

absorption substance may be reduced to a predetermined in order to maintain a direction in which a transmission gas 

value or less and a reduction in the illumination in each inner to a surftee (wafer plane) of a wafer W to be one direction, 

portion may be prevented* la this case, for example, puiging Whet* the wafer plane is protruded from the wafer holder, 

may be carded out with an inexpensive gas (a nitrogen gas there is a possibility that an air flow in a constant direction 

or the like) in a portion having a small optical ieuglfc (the \o might be changed in the peripheral portion of the wafer, 

volume of a space for managing the concentration of the Thereto^ a tot (a concave portion) in which the wafer is 

absorption substance including the optical path is small)* mounted is previous^ formed in the central portion of the 

and the purging may be carried out with a slightly expensive sur&coofthewa^ holder and the wafer is mounted m the 

helium gas or the like in a portion having a great optical path dent to cause the wafer plane to be coincident with the 

length (the volume of a space for managing the concentra- is surfece of the waiter holder. 

tion of the absorption substance including the optical path is In the present embodiment, thus, a local gas How is 

great). For example, consequently, the stability of a tem- generated on the optical path of an exposure beam, thereby 

perature control characteristic and an imaging characteristic relieving a reduction in the muminance on lite surface of the 

and ft© like can be enhanced without greatly raising the water W. According^ a work for exchanging a gas by 

running cost ' 20 taking in and cut the wafer is not required Consequently, 

la the portion ha ving a small optical length, moreover, the there is an advantage that higher throughput can be obtained , 

nitrogen gas may be supplied to all the partial optical paths. On the other hand, in the pre^ea*>dimen! i aishardto 

in the portion having a great optical length, the nitrogen gas manage the concentration of the absorption substance by the 

orthehdiumgas may be supplied to all the partial optical How of the outside air with higher precision than that in the 

paths irrespective of the optical path length eepaintely ton as first embodhnent In the we in which more importance Is 

such a structure that the helium gas is used. Moreover, the attached to Che reSef of a reduction in the illuminance than 

helium gas may be supplied to die portion having a <?™n an BnhnTwmtmt fa tig throughput, tirereffre, it & desirable 

optical path length and the nitrogen gas may be supplied to that the first embodiment should be utilized. It is apparent 

the portion having a great optical path length. Also in the thatthegasflowmm3flbouidbeobtaui^ 

case In which an expensive gas (the helium gas or the like) so which less absorbs the exposure beam (does not absorb the 

is supplied to a portion having a high degree of sealing exposure beam si&standaiiy). 

^tightness) and an inexpensive gas (the nitrogen gas or the It is apparent that a meihod of relieving the reduction in 

luce) b supplied to a portion having a low degrco of sealing the fltumfnimce of the exposure beam through the gas flow 

(in which an absorption substance is easily mixed), the obtained by a substance having a small absorptivity 25 an 



Next a preferred second embodiment of the present portion 6) easily. Moreover, the same method can also te 

invention win be described wifc reference to Ha 3. While applied to the illuminating optical system portion 5 and the 

a structure in the present embodiment is basically fee same projecting optical system PL. In that case, however, it is 

as that of the first embodiment, the present embodiment is necessary to employ a double structure fcr these portions, 

different ftom the first mboditneut in tot a portion cons- 4D Next a prefh^ UM caibod 

spending to the wafer chamber 4 in FIG. 1 is not closed and ticn wul be described with reference to HQ. 4. In HO. 4, 

there is no structure in which a wafer opening portion 7 is portions corresponding to those in FIG& 1 and 2 have the 

isolated ffcom the outside air, that is> the atmosphere in a same reference numerals and detailed description thereof 

great chamber accommodating a projecting exposure agpa- will be omitted. 

ratus. In HQ. 3, portions corresponding to those in FIG. 1 45 HQ. 4 is a sectional view lowing a structure from a 

have the same reference numerals and detailed description projecting optical system PL1 to a wafer stage 23 in a 



HQ. 3 shows the main part of the projecting exposure embodiment In FSGf. % an F 2 laser beam to be a vacuum 
apparatus according to the present embodiment In FIG. 3, violet light is used as an exposed light XL A projecting 
fte upper part of (he wafer operating portion 7 is covered 50 optical system PL1 comprising a catadtoptric system accord- 
wife a cover 4A to cover the aide surfkee of a projecting ing to fee present embodiments also con^ 
optical svstem PL. A blast portion 33 and a filter portion 34 Imaging optical system Kl of a refiactiontype fbr fenning 
ate provided in the direction of the side surfece of the wafer an intermediate image (a primary image) of the pattern of a 
operation portion 7, and the temperature of a transmission reticle R and a second imaging optical system K2 of a 
gas (a nitrogen gas, a helium gas or the lite, tor example) to 53 catadtoptric type fbr ferming a final image of the reticle 
an illmination light IL is controlled and is supplied fiom an pattern on a wafer W to be a photosensitive substrate with 
air supply device which is not shown to the blast portion 33 a reduced magnification based on the light transmitted ton 
through a pipe 35* As shown in an arrow 37, the blast portion the intermediate image. 

33 feeds a gas in a flow corresponding to control information The first imaging optical system Kl is constituted by a 

sent from a main control system 25 around the wafer 6? first lens group Ql laving a positive refractive power, an 

operating portion 7 under the cover 4A through the filter aperture diaphragm S and a second lens group Q2 having a 

portion 34. A concentration sensor 29D is provided through positive refiactive power which are sequentially provided 

a pipe to a gas passageway and the concentration of an fiom the reticle side, The first lens group Gl is constituted 

absorption substance which is measured by the concentra* by a meniscus lens L31 having a no&spherical convex 

tion sensor 7$D is staled to the main control system 25. as turned towaid the reticle side, a biconvex lens L32 having a 

The flow of the gas fed from the blast portion 33 is non-spherical convex turned toward the reticle side, amerris- 

controlled such that the concentration of the absorption cus lens 133 having a non-spherical concave turned toward 



waning cost can be reduced. 




thereof will be omitted. 
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the wafer side, and a meniscus tecs L34 having a mm- paneni L4 is sealed excluding the opening 62A, Tire opening 
spherical convex turned toward the reticle side which are 62A is used as an opening for causing an imaging luminous 
sequentially provided torn the reticle side. Moreover, the flux (an exposed light IL) to bean exposure beam to pass 
second letJBgio^Q2 is coiKtituted by a meniscus lens L41 therethrough and an opening fcr causing a purging gas to 
having a non-spherical convex turned toward the reticle s pass therethrough. 

side; a biconvex lens L42 laving a non-spherical convex Furthermore, a plurality of exhaust pipes 32Fa aod32Fb 
tamed toward the wafer side, and a meniscus lens L43 are provided in the vicinity of the side Ikce portion of a space 
having anon-spherical concave turned toward the wafer side between the auxiliary mirror M4 and the wafer W, and are 
which are sequentially provided flora the reticle side, connected to a vacuum pump 30FtlirouBh a pipe 32E In the 
Furthermore, a central shielding member SP fbr shielding a 10 present embodiment actually, the exhaust pipes 32Fa and 
light in the vicinity ofm optical axis AX1 is provided 32Fb are provided at regular angular intervals in eight 
position shifted from an aperture diaphragm S by a prede- places, fbr example. Hie air feeding pipes 27Ba and 27Bb 
termjned space in the direction of the optical axis AX1 may not ornVpnyvMe in two places but three or more places 

On the other hand, the second imaging optical system K2 at almost regular angular intervals , 
is constituted by a main minor M3 including an opening (a is Furthermore, the wafer W is adsorbed and held on a 
fight transmitting portion) 61A in a central portion and a mounting suifeee including a concave portion on a wafer 
reflection plane R3 having a concave turned toward tire holder 22, the wafer holds' 22 is fixed to a concave portion 
wafer side and negative refractive feree, a kus component on the wafer stage 23, and a surfece 23a of the wafer stage 
lA t and an auxiliary mirror M4 including a reflection plane 23 is provided on almost the level with the surfece of the 
R4 having an opening 62A in a central portion* The lens 20 wafer Wandthat of the wafer holder 21 Consequent^ gas 
component L4 is a negative m&riscos lens having a non- can smoothly flow over the surfkee of the wafer W, 
sphedcai concave turned toward the wafer side. More in the present embodiment, the air is continuously sucked 
spedflca&y, all optical elements (Ql, G2, M3, L4, M4) through the pipe 32P and the discharge pipes 32Fa and 32Fb 
constituting the projecting optical system PL1 are provided through the vacuum pump 30F simultaneously with the 
along a single optical axis AXL Furthermore, the main 2$ opoation fbr consecutively supplying a purging gas having 
mimtfM3 lapsed In the vfeinfy^ a high purity ftom the gas supply device 26 toward the 

intermediate image is to be fe^^ central part between the lens component L4 and the auxll- 

M4 h provided in the proximity of the wafer W. In the iary mirror M4 in the projecting optical system FL1 through 
present ^bodiinent, an e?^<^I^ the air feeding pipes 27Ba and 27Eb during exposure, A 

nous flux) transmitted from the pattern of the reticle R fbrms do portion between the lens component L4 and the auxiliary 
an intermediate image by the first imagining optical system minor M4 is filled with the purging gas having a high purity 
Kl and the imaging luminous flux transmitted from the and is further pressurized. Consequently, the putging gas 
intermediate image passes through an opening 61A of the having a high purity flows toward flxe wafer Was shown in 
main minor M3 and is reflected by the reflection plane R4 an anow 67 and the absorption substance is caused to flow 
provided on the upper stirft^ 35 to an outer peripheral portion together with the purging gas. 

fhreugbtt&lenscofsjt^^ In this case, the purging gas having a high purity intro- 

reflection plane R3 of the main n^ duccd from the air feeding pipe27Ea and 27Eb into the 

component L4 and kinddent<m the wafer Wttoeugfc&Iens space between the tens component L4 and the auxiliary 
component L2 and the opening 62A of the auxiliary minor minor M4 flows in the space toward the coaler of the 
M4 again, to opening $2 A to bo a center of a visual field and then flows 

& the present embedin^ in the opening 62A toward the wafer side (in the same 

ing optical system Kl to the lens component L4 of the direction as the direction of progress of the exposed light 
second imaging optical system K2 are enclosed and sup- IL). The flow of the purging gas m the opening 62A will be 
ported in a single barrel 3B. More specifically, the tenses referred to as a "down flow**. Ihe down-flow purging gas 
I£l to I>!3| the mam mirror M3^ 43 h\>ws to the space between the auxiii^ 

the auxfliaiynu^M4 are hddm the barm waferW and ihm flews from the exposing portion (central 

Iensn^eresp^^amlavmtfbrcau^ngagastopass portion) toward the outside as shown in the arrow 67. 
flifiape^nxnigh is formed in the lens dame fbr tire optical In the process of the flow of the purging gas, the down 
member of each of the lens U2 to the mahi minor M3» and flow of the purging gas is generated in an opposite direction 
the lens flame of the lens L31 in the uppermost stage, the 50 to a direction of normal diffusion (toward the projecting 
lens component L4 in the lowermost stage (tip portion) and optical system PL1) of degassing containing an absorption 
lens frame SB and 8C of the auxiliary minor M4 are sealed substance generated from the wafer W> particularly, degas- 
respectively, sing from a photoresist coated on the wafer W. As a result, 

Moreover a pipe communicating with a concentration the degassing from the wafer W is almost prevented from 
sensor 29C, a pipe 32C o>mmuniaitine; witha vacuum pump ss reversely flowing to an upper space of the auxiliary mirror 
30C and a pipe 27C communicating whk a gas supply device M4 and flows from tire center of the visual field to a 
26 are connected to the inside of a space including the main peripheral portion to be drawn into the (town flow of the 
minor M4 of the barrel 3& By these members, the Inside of purging gas. The gas generated from the wafer W, 
the space including the main minor M4 is filled with a partcularfy, a purging gas containing the gas stmt from the 
purging gas havingahigb purify. oe photoresist coated on the wafer W will be referred to as "a 

Moreover, two air feeding pipes 27Ea and 27Eb are gas containing an absorption substance 7 *, 
provided opposite to the sub sur&ce of the barrel 3B In the present embodiment, thus, it is possible to prevent 
between the lens component 4 and the aindliaiy mirror M4 a transmittance from being reduced due to the adhesion of 
with the optical axis AX1 interposed thereb ctwecn, and (he the gas fed from the w<*fer W to the optical member on the 
air feeding pipes 27Ea and 27Eb are connected to the air &s tip of the projecting optical system PL1 by the down flow of 
feeding <tevice 2$ through the pipe 27& AcccnHngJy, a the gas containing an absorption substance. Moreover, the 
space between the auxiliary mirror M4 and the lens com* absorption substance contained in the degasing is exhausted 
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so that the evenness of the exposed light IL (imaging laser interferometer should be <xn^ witha wliadwsudi 
luminous flax) can bemainiained, the imaging characteristic as a pipe in order to prevent a fluctuation In the laser beam, 
of the projecting optical system PL! can be enhanced, and Moreover, it is desirable that a bousing (a cylindrical 
Ihtlhennoxt, the uniformity of the line width of a circuit member or the like) constituting portions ftom the illumi* 
paltemibnaedoayiewafteWew 5 nating system chamber 1 to the wafer chamber 4 and a pipe 

a sufficient amount of the light can be caused to reach the for supplying a nitrogen gas, a helium gas or the like should 
exposing plane of the wafer W and the throughput of the be formed of a material having a smalt amount of impurity 
exposing step can be enhanced* gasses (ckgassing), for example, various polymers such as 

In the present embodiment! furthermore the bottom sur- stainless steel, ethylene ietraihicride, tetrafluoroethylcoe- 
fece of the optical member (the auxiliary mirror M4) on the to terfluoro (alkylvJnyi ether) or a tetrafluoroethyiene- 
tip of foe projecting optical system PL and the bottom hexafluoropropeae copolymer, 
sur&ceof the lens frame 8C are flat and are positioned on in the absorption substance, attention should be paid to 
the same plane. In the lower part, moreover, the upper steam, hydrocarbon, balMes and the like. U 
surfece 23a of the wafer stage 23, the opper surfece of the that a large imu^ of substances such as s^ 
wafer holder 22 and the exposed plane of the wafer Ware is a large amount onto the surfaces of the housing and the pipe 
positioned on almost the same level with the bottom surfece gradually leak into a space in which substitution is carded 
of the auxiliary mirror M4 in parallel therewith. out by tte purging gas, that M spaced 
Accordingly, the waging gas can Sow in the upper and lower path of an illumination light (hereinafter referred to as an 
spaces of the auwBaty rmirrcr M4 (the lens ftameSC) very "optical path space") during vacuum exhaust or by the 
smoothly and the absorption substance can be efficiently 20 action on the purging gas. Moreover, the absorption sub- 
discharged toward the outer p eripheral portion side. stance such as hydrocarbon or a foaiide is discharged from a 

Moreover it is desirable that a discharge ratio of a gas (the materia! for covering a cable for feeding a power to a driving 
volume of a gas to be sucked penmit time) in the exhaust mechanism (a reticle blind, a stage or the like) present ia the 
p^32FaaiKl32Fb$hDu!dbesettobeii^^ optical path space or the like, a sealing material (an 0 ring 

ratio of a gas (the volume ofthe gas blown our par unit time) 2? or the like), an adhesive cr the like. For this reason, a for the 
in die air feeding pipes 27Ba and 271b for the purging gas. substitution is once carried out by the purging gas, the 
Consequently, the atmosphere in the vicinity ofthe wafer concentration ofthe absorption substance is.aiways moni- 
stage 23 {dry air in the present embodiment) is sucked in toted. If the concentration of the absorption substance is 
addition to the gas containing the absorption substance. The more than an allowablevahie, it is preferable that a working 
fejw indie atmosphereis usually turned t^ 30 for exposing the dreuft pattern sh^ 

23 in foe direction ofthe eaposed region (the central potion the substitution should be carried out by the purging gas 
of the down Sow ofthe purging gas having a high purity). again. 

Consequently, the gas containing an Impurity ia prevented More specifically, the concentration (amount) of the 
from flowing from the upper part of the wafer stage 23 to an absorption substance in each space is always monitored by 
external apace* Consequently, it is possible to reduce a 35 means of each concentration sensor. When the result of the 
change in a refractive into in the atmosphere in the outer measurement ofat least one concentration sensor is equalto 
peripheral portion offoe wafer st^ or greater than aaaiiowablevah^ 

Consequently, a fluctuation in the optical path for a laser concentrationbccomcs equal to or greater than the allowable 
beam of a laser interferometer for measuring the position of value through a main control system 25 based on the result 
tbewaferst^e 23 is reduced and the posltioaaipredstonof ao ofthe measurement of the conocaBtrationaensoaci theea^s^ 
the wafer stage 23 can be enhanced. Moreover; the meamnv ing work b automatically stored* Then, a work for red^ 
ing precision of tire focus position of anautofocus sensor can i&g the absorption substance is carried out When the con- 
also be enhanced. centration ofthe absorption substance is reduced to the 
By implementing the flow ofthe purging g$s having a allowable value or less, the exposing work is restarted, For 
high purity over the wafer stage 23 without disturbing the 45 this purpose, it is preferable thai a concentration managing 
external atmosphere as in the present embodiment, it Is system should be provided 

possible to efficiently supply a purging gas having a high Furthermore, it is preferable that a material for covering 
purity preponderantly around the exposing portion on the a cable for supplying a power to a driving mechanism (a 
wafer. At the same time, it is possible to more lessen a reticle Wind, a stage or the like) in each housing, a sealing 
detection error made by the interferometer or autofbeus 50 member (an 0 ring or the like), an adhesive or the tike 
sensor for positioning the wafer stage 23 through a fluctua^ should not be provided in the optical path space if possible 
tfon in a rcf&ctioain^ or the cable for supplying the power to the driving mecha- 

gas having a high purity and the atmosphere around the nlsm in the housing or the like should also be coated with a 
wafer stage 23. material having a small amount of impurity gases 

In the present embodiment, moreover, also in the case in 55 (degassing), thereby controlling the amount of the absorp- 
whicfc a space d2 of a working distance portion between the tion substa&ce to be generated 
optical member (the auxiliary mirror M4) on the tip ofthe Furthermore, it has been known that the amount of 
projecting optical system PL1 and the wafer W is small, the adsorption of a gas such as steam which is discharged from 
purging gas having a high purity cam be supplied in the form the surfece of the bousing or the pipe is greatly varied 
ofthe down flow toward the wafer W. to depending on the state ofthe material of the housing or the 

hi each ofthe embodiments, moreover, a laser interfere pipe, For Ibis reason, it Is desirable that the amount of 
ometer for measuring the position ofthe reticle stage 21 is adsorption ofthe steam or the like should be reduced as 
provided in the reticle chamber 2 and a laser interferometer much as possible. For example^ if the sur&ce area of a 
for measuring the position of the wafer stage 23 is also structural material is larger, the number of molecules ofthe 
provided in the wafer chamber 4 in FIG. 1 or the wafer c& absorption substance to be adsorbed is increased Therefore, 
opemting portion 7 in FIG, 3. In this case, it is desirable that the optical path space is preferably designed so as not to 
1he optical path of the laser beam for measurement ofthe have a tine structure such that the surfece area is reduced. 
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Forthe same reason, moreover, it is preferable thatpotishing of coarse, be embodied to various forms without departing 
such as mechanical pofl&ing, electrolytic polishing, buff &om the gist of the present invention. F^en^ the 
polishing, cl^caipolishixigorOBB(GlwBeadBlasting) entire disclose of Japaaese Pateit 
should be carried out to reduce the sur&ce toughness of the filed on Feb. 12, 1999 including toeqM* elates* tow- 
housing or the pipe. Ia this case, it is preferable that the s and abstract are iiKarporated herein by reference in its 
surface roughness represented by a center line mean rough- entirety* 

ness (Ra) should be 0,2 urn or less, INDUSTRIAL APPLICABILITY 

ctJ^S?^ i i r^^V 1 ^ 71 ' 6A JiYi According to the tot, thh*^ 

SUS-304, 403, 410 and C3604 should be used as a material ^ a j$ possible to increase the illumi- 

for forming a tube member (including a band). 10 naace ©ffhe exposure beam on the substrate to be a transfer 

Furthermore, it is desirable that a flororesia coat, NSP, object 
JSBMfi and BCr should be used as a suffice finishing According to the second exposure method, moreover, in 
ma t eri a l of die tube member (including a battel). the cose in which an exposure oeam capable of being easily 

Preferably, these treatments arc carried out, and absorbed by various materials such as a vacuum ultraviolet 
furthermore, the surfcees of flic housing and the pipe are 15 flg& i$ to be usetUtia possible to increase the ifluminance 
cleaned through ultrasonic cleaning, spraying of a fluid such oftbe exposure beam on the substrate to be the transfer 
as dry ah; vacuum-heating degassing (baking) or the like object without complicating the mechanism of Ore whole 
before the exposure of the circuit pattern and the substitution apparatus or greatly increasing the running cost 
using die purging gas, thereby reducing die amount of According to the present invention, the absorption sub* 
degassing from (he sur&ces of the housing and the pipe* It 20 stance can be relieved or eliminated such that the concea- 
ls apparent that the effects of the present invention can be ttation is equal to or lower than an allowable concentration 
fhrthar obtained tern these contrivances. set for each portion ami a reduction in the illuminance fbr 

While a gas rarely absorbing the exposure beam is sup- each portion can be managed. Consequently, a circuit pattern 
pHed to the ffiuminatmg system chamber 1 to die wafer can be stuck more reliably, and finthermore, the throughput 
chamber 4 (or the lower portion of die cover 4A) in the 2s of the process fbr mauu&cturing an electronic device or the 
present embodiment their partial optical paths may be used B*e can be a&anccd. By indepemteady managing the 
tan pressure redudng s^CoSequS ^ ifthe concentration i™^)^*^™*^*^ * 
exrxaS*^ portion, moreover, eachpor^caabede^^ 

S^btain^ die manuiheturing cost of the a^arata can be and 

Although die illuminating optical system 5 is accommo- so foe maintenance prope^ 
dated in me iltnmfaatit q r gygigm chxmfa % ' m ffo> p^^t ttirtbetmore, accenting to the exposurc apparatus acco^ 
embodiment, the Inside of the illuminating system chamber h*g to the present invention* the exposure method according 
1 may be divided into a plurality of partial optiol paths and *> the present invention can be carried out, and a ccoidlng to 
an optical element constituting the iifymffltffas optical sys- the device manufacturing method according to the present 
tern S may be provided in the partial optical path. In this 35 invention, there is an advantage of capable of mass- 
case, it is desirable that die absorption substance or the producing v^oiis d^ces with high throughput 
cottcratrafonoflhepurghig gas sfaouM be managed fbrcach "Hie lnvendoa claimed: is: 

partial optical path. KAnexposure method winch transfers a predetennmed 

Itisapparwtthattiwpreseidiaveafioncmo^ pattern onto a substrate by usipg an exposure beam ffcman 

a projecting exposure apparatus of a full field exposure type 40 exposure H^rt source, comprising: 
(stepper type) and an exposure apparatus using a proximity dividing an optical paih oftbe exposure beam from the 
method as well as a projecting exposure apparatus of a exposure light source to the substrate into a plurality of 
scanning and exposing type, partial optical paths having lengths different torn one 

Mmww f the present hr^^ another; 
case In which an extreme ultraviolet light (EOV light) 45 respectively setting allowable concentrations of absorp- 
having a wavelength of approximately 100 nm or less such tion substance, which absorbrfhe exposure beam, ia 
as soft X-rays is used as an exposure beam, and similarly, to tfcephtadity of partial optical paths depending on a 
an electron beam transfer apparatus using an electron bran length of each of the partial optical paths; and 
as die e^osurebeam.lhthec»seiQwMchtheBUVi^htor managing concentrations of the absorption substance ia 
the electron beam is to be used, the optical path of die 50 the plurality of the partial optical paths independently 
exposure beam is to be vacuum Almost all materials in the of each other in order for the concentrations of the 
outside air become the absorption substances, and the absorption substance in the plurality of the partial 

mechanism of the whole apparatus can be simplified by optical paths to be respectively equal to or lower than 
managing the concentrations of the absorption substances the set allowable concentrations of the absorption sub- 
every partial optical path of the exposure beam. 55 stance in the plurality of the partial optical paths. 

Moreover, the projecting exposure apparatus according to % An exposure method as recited in claim 1, wherein a 
the embodiments adjusts the iliuminatkg optical system and gas which is transparent with respect to the exposure beam 
the projecting optical system and couples and incorporates is supplied to at least a part of the plurality of the partial 
each component electrically, mechanically or optically, In optical paths fbr the exposure beam, 
this case, it is deshable that the work should be carried out 00 3. An exposure method as recited in claim 1, wherein the 
in a clean room in which a temperature is managed. The exposure beam is a light in a vacuum ultraviolet region, and 
wafer W thus exposed as described above is subjected to a the absorption substance is oxygen, water of carbon dioxide, 
developing step, a pattern (forming step, a bonding step and 4. A method of maxrateturing a device, comprising 
the like so that a device such as a semiconductor device can trans ferricg a predetermined pattern onto the substrate in a 
be manufactured ' es state that an illuminance of an exposure beam is managed on 

The present invention Is not limited to the above* die substrate by using the exposure method as recited in 
mentioned embodiments, and the invention may, as a matter claim 1. 
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5. An exposure method as recited in claim 1, wherein lite 
set allowable concentrations of the absorption substance arc 
dtflferem from each other for every partial optical path, 

6. An exposure method as recited in dalm 5» wherein 
when the concentration of the absorption substance in at 
least one of the plurality of the partial optical paths is equal 
to or more than the set allowable concentration thereof th& 
transfer operation Is slopped 

7. An exposure method as recited in claim 1, wherein 
gases which are transparent with respect to the exposure 
beam are respectively supplied to the plurality of the partial 
optical paths, and kinds of the gases are different from one 
another depending on lengths of the partial optical paths. 

8. An exposure method aa recited in claim 7, wherein a 
helium gas is supplied to a space of the partial optical path 
having a long length and anitrogen gas is suppficd to a space 15 
of the partial optical path having a short length, 

9. An exposure method as recited in claim 1, wherein the 
optical path of the exposure beam includes an optical path of 
8n Hlitminartw g system which iftummates a mask <m which 
the graieteRmxi&d pattern is fbrmed, an optical path of a 20 
prelecting optical system which transfers th&prt^emtined 

Sattem onto the substrate, an optical path between the 
laminating system and the pmjecfing optical system ai:dan 
optical path between the projecting optical system and the 
substrate. 25 

1& An exposure mstihod as recited in claim 9, wherein the 
optical path between the illuminating system and the pro- 
jecthqg optical system Is shorter limn the cp^pati* ofthe 
iitamfnaffTtg system. 

11. An exposure method as recited in claim 10, wherein 30 
outside air flows into the optical path between the iilumi* 



than the optical path of (he illuminating system. 

12. An exposure mefiiod as recited in claim?, wherein the 
optical path between the projecting optkai system and the w 
substrate is shorter than the optical pam of the projecting 
optical system. 
13* An exposure method as recited in claim 12> wherein 



optical §yat<mi and the substrate 40 
path of the projecting optical Systran. 

14 . An exposure method as recited in claim 1, wherein the 
allowable concentrations of the absorption substance is set 
in prder to allowable absorptances of the exposure beam in 
the plurality of the partial optical paths to be constant 43 

15. An exposure method as recited in claim 1, wherein a 
gas which is transparent with respect to the exposure beam 
is supplied tQ each of the plurality ofthe paitiaLoptkal paths, 
and the cmtcentrationa of the absorption substance are 
managed by exhausting the absorption substance outside the $0 
partial optical paths together with the transparent gas. 

16. An exposure method which irradiates an exposure 
team from an exposure light source onto a mask through an 
iUuminatioa system and transfers a patter ofthe mask onto 

a substrate through a projecting optical system, comprising; 55 
dividing an optical path ofthe exposure beam from the 
exposure light source to the substrate into a plurality of 
partial optical paths including an illumination system 
portion in the ilhunination syhtem, a mask operating 
portion provided around the mask, a projecting optical 40 
$ystem portion including at least a part ofthe projecting 
optical system and a substrate operating portion includ- 
ing an upper portion ofthe substrate; 
respectively setting allowable concentrations of absorp- 
tion substance, which absorbs the exposure beam, in 65 
the plurality ofthe partial optical paths depending on a 
length of each ofthe partial optical paths; and 



managing concemrations of the absorption substance in 
the plurality ofthe partial optical paths independently 
of each other in order for the concentrations ofthe 
absorption substance in the plurality of be partial 
optical paths to be respectively equal to or, lower than 
the set allowable concentrations ofthe absorption sob- 
stance m the plurality of the partial optical paths. 

17. An exposure method as recited in chum 16, wherein 
toe is provided a delivery space which delivers the mask 
from amask library to the mask operating portion, and in the 
delivery space, a concentration ofthe absorption substance 
is managed independently of the concentrations of the 
absorption substance ofthe partial optical paths including 
the marie operating portion. 

18. An exposure method as recited in claim 17 f wherein 
in the space ofthe mask library, a concentration ofthe 
absorption substance is managed independently from that of 
the delivery space. 

19. An c*£0$ure method as recited in claim 16, wherein 
a gas which is transparent wi&respect to the exposure beam 
is supplied from the projecting optical system side to 
between the projecting optical system and the substrate, and 
the gas is discharged mm the substrate side. 

20. An exposure method as recited In claim 19, wherein 
a ratio of the supply of the gas is smaller than that of 
discharge ofthe gas, 

21. An exposure method which transfers a {Undetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, comprising: 

dividing an optical path ofthe exposure beam from the 
exposure light source to the substrate into a plurality of 
partial optical paths having lengths different from one 
another; 

respectively setting allowable absorptances of (he expo- 
sure beam depending on a length of each ofthe partial 
optical paths; and 

managing concentrations of an absorption substance, 
which absorbs the exposure bean*! in the plurality ofthe 
partial optical paths independently of each other in 
order for absorbance of the exposure beam In the 
plurality of the partial optical paths to be the set 
allowable absorptances ofthe exposure beam in the 
plurality of be partial optical paths. 

22. An exposure method which transfers a predetermined 
pattern onto a substrate by using an exposure beamfbeman 
exposure light source, comprising; 

olviding an optical path of the exposure beam from the 
exposure light source to the substrate into a plurality of 
partial optical paths, said plurality of partial optical 
paths respectively kemding absorption substance 
therein, winch absorbs the exposure beam; 

respectively supplying a gas which is transparent with 
respect to the exposure beam to each ofthe plurality of 
the partial optical paths; 

respectively setting concentrations of the gas in the plu- 
rality ofthe partial optical paths depending on a length 
of each ofthe partial optical paths; and 

managing concentrations of the absorption substance in 
the plurality ofthe partial optical paths independently 
of each other in order for concentrations ofthe gas in 
the plurality of the partial optical paths to be set 
concentrations of the gas in the plurality ofthe partial 
optical paths. 

23. An exposure method as recited in claim 22, wherein 
the optical path ofthe exposure beam includes an optical 
path of an aiumlnating system which illuminates a mask on 
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which the predetermined pattern is fimned, aa optical path 
of a projecting optical system which transfers the predeter^ 
mined pattern onto the substrate, an optical path between the 
illuminating system and the projecting optical system and an 
optical path between the projecting optica] system and the 
substrate* 

24, An exposure method as recited in claim 23, wherein 
the optical path between the illuminating system and the 
projecting optical system is shorter than the optical path of 
the illuminating system, 

25, An exposure method as recited in clahn 24, wherein 
outside air flows into the optical path between the nomi- 
nating system and the projecting optical system more easily 
than the optical path of the illuminating sy stem. 



illuminating system for the exposure beam, a second 
chamber which covers a mask operating portion around 
the mask, a third chamber which covers a projecting 
optical system portion including at least a part of the 
5 projecting optical system, and a fourth chamber which 
covers a substrate operating portion including an upper 
portion of the st&strate. 

33. An exposure apparatus as itched in daim 29, further 
comprising a supply device which is connected to the 

to plurality of the chambers and which respectively supplies 
gases which are transparent with respect to the exposure 
beam to the plurality of the partial optical paths* 

34, An exposure apparatus as recited in claim 29* ferther 
comprising a mask library which accommodates a mask, 



26, Aa exposure method as recited in claim 23, wherein t5 wherein the controller manages a concentration of an 



the optical path between the projecting optical system and 



optical system* 

27. An exposure method as redted in claim 26, wherein 
otuside air Sows into the optelpato 20 
optical system ami the substrate more easily than the optical 
path of the projecting optical system, 

2S, Aa exposure method as redted in claim 22, wherein 
the concentrations of the absorption substance are managed 
by exhausting the absorption substance outside the partial 23 
optical paths together with the transparent gas. 

29. An exposure apparatus which transfers a predetcr- 
mined pattern onto a substrate by using anexposure beam 
torn an exposure light source, comprising: 

a plurality of chambers which divide an optical path of the *0 
exposure beam from the exposure light source to the 
substrate into a plurality ofpartiai optical paths having, 
lengths dififcreat from one another and which covers the 
plmaiity of lite partial optical paths to substantially 
isolate the plurality of die partial optical paths from 
outside air, respectively; and 

a controller whklt is connected to the plurality of cham- 
bers and which manages concentrations of an absorp- 
tion substance, which absorbs the exposure beam, in 
the plurality of the chambers independently of each 40 
other in order for concentrations of the absorption 
substance in the plurality of the partial optical paths to. 
be respectively equal to or lower than set allowable 
concentrations of the absorption substance in the plu- 
rality of the partial optical paths. 

30. An exposure apparatus as recited in daim 29, Amber 
comprising: 

conceatoatkm sensors which are disposed in the plurality 
ofthe dmbm and wHck measured 
of the absorption substance in the plurality of the 
chambers; and 

an eliminator which is connected to the controller and 
which eliminates the absorption substance in the plu- 
rality of the chambers according to the result of mea- 
surement of the concentration sensors. 

31. An exposure apparatus as recited in claim 30, wherein 
the controller stops the transfer operation when the concea* 
tration of the absorption substance in at least one of the 
plurality of the chamber* is equal to or higher than a 
predetermined allowable concentration. 

32* An exposure apparatus as recited in claim 29, wherein: 
the predetermined pattern is a pattern formed on a mask; 
the pattern of the mask is transferred onto the substrate 

through a projecting optical system; and 
the plurality of the, chambers include a first chamber 

which covers an illuminating system portion in an 
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absorption substance in a delivery space between the mask 
library and the second chamber. 

35, An exposure apparatus as redted in claim 34, wherein 
the controller manages a concentration of an absorption 
substance in a space of the mask library* 

36, An exposure apparatus as recited in daim 29, wherein 
^controller sets allowable concentrations oftheabsoiption 
substance in order fbr allowable absorptances of the expo- 
sure beam in the plurality of the partial optical paths to be 
constant 

37, An exposure apparatus which transfers a predeter- 
mined pattern onto a substrate by using an exposure beam 
ftom an exposure light source, comprising: 

aphirnlity of chambers which divide an optical paihoftfte 
exposure beam from the exposure light source to the 
substrate into a plurality ofpartiai optical paths having 
lengths different ton one another and which cover the 
plurality ofpartiai optical paths to substantially Isolate 
the plurality ofthe pardal optical paths Cbm outside air, 
respectively; 

a supply device which is connected to the plurality of the 
cfcrritoandwhichsiqjpliesagGswhichistransparOT^ 
with respect to the exposure beam to each of fibe 
plurality of the chambers* and 
a controller which is connected to the plurality of the 
chambers and which managed concentrations of 
absorption substance, which absorbs the exposure 
beam, In the plurality of the chambers independently of 
each other in order fbr concentrations of the gas in the 
pluiafity ofthe partial optica! paths to be concentrations 
of the gas in the plurality ofthe partial optical paths 
wbkh have been set depending on a length of each of 
the partial optical paths. 
3& An exposure apparatus as redted tn claim 37, tether 
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concentration sensors which are disposed in the plurality 
of chambers and which measure the concentrations of 
the absorption substance in the chambers, and 

an eliminator which is connected to the controller and 
which eliminates the absorption substance in the ph* 
rality of the chambers according to the measurement 
result ofthe concentration sensors. 

39, Aa exposure apparatus as redted in claim 37, wherein: 

the predetermined pattern is a pattern formed on a mask; 

a partem of the mask is transferred onto the substrate 
through a projecting optical system; and 

the plurality of the chambers indude a first chamber 
which covers aa illuminating system portion in an 
illuminating system for the exposure beam, a second 
chamber which covets a mask operating poiikta around 
the mask, a third chamber which covers a projecting 
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allowable concentrations of absorption substance, which 
absorbs the exposure beam, in the plurality of the 
partial optical paths axe respectively set depending on 
a length of each of the partial optical paths; and 



optical system portion including at least a part of the 
projecting optical system, and a fourth chamber which 
covers a substrate operating portion including an upper 
portion of the substrate. 

40, An exposure apparatus as recited in claim 37, wherein 5 
the controller stops the transfer operation when the concen- 
trations of the absorption substance included in the trans* 
parent gas becomes equal to or larger than a predetermined 
value in at least one chamber of the polarity of the chambers < 

41, An exposure method, comprising transferring a pre* to 
determined pattern onto a substrate by using an exposure 
beam from an exposure light source, wherein: 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths having lengths different from ts 



of the partial optical paths are managed independently 
of each other, in order fbr the concentrations of Che 
absorption substa nc e in the plurality of the partial 
optical paths to be respectively equal to or bwer than 
the set allowable concentrations of the absorption sub- 
stance in the plurality of the partial optical paths, 
42. An exposure method, comprising irradiating an expo- 
sure beam from an exposure light source onto a mask 
through an ilhmtination system so as to transfer a pattern of 
&e mask onto a substrate through a projecting optical 
system, wherein: 
an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 35 
of partial optical paths including an illumination sys- 
tern portion in the illumination system, a mask operat- 
ing portion provided around te mask, a prejeeting 
optical system portion including at least a part of the 
projecting optical system and a substrate operating A $ 
portion including an upper portion of the substrate; 
allowable concentrations of absorption substance, which 
absorbs the exposure beam, in the plurality of the 
partial optical paths are respectively set depending on 
a length of each of the partial optical paths; and as 
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of each other in order for the concentrations of the 
absorption substance in the plurality of the partial 
optical paths to be respectively equal to or lower than 
the set allowable concentrations of the absorption sub- 
stance in the plurality of the partial optical paths, 
41. An exposure method, comprising transferring a pre- 
determined pattern onto a substrate by using an exposure 
beam from an exposure light source, wherein: 
an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths having lengths different from 
one another, 

allowable absorptances of the exposure beam are respec- 
tively set depending on a length of each of the partial 
optical paths; and 

concentrations of an absorption substance, which absorbs 
the exposure beam, in the plurality of the partial optical 
paths are managed independently of each other in order 
fbr absorptances of the exposure beam in the plurality 
of the partial optical paths to be the set allowable 
absorptances of the exposure beam in the plurality of 



of the partial optical paths are managed independently 



44. An exposure-method, comprising transferring a pre- 
determined pattern onto a substrate by using an exposure 
beam from an exposure light source, wherein: 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths, said plurality of partial optical 
paths respectively including absorption substance 
therein,, which absorbs the exposure beam; 

a gas which is tmnsparent with respect to the exposure 
beam is supplied to each of the plurality of the partial 
optical paths; 

concentrations of the gas in the plurality of the partial 
optical paths are respectively set depending oaalengtii 
of each of the partial optical paths; and 

concentrations of the absorption substance in the plurality 
of the partial optical paths are managed independently 
of each other in order fbr concentrations of the gas in 
the plurality of the partial optical paths to be the set 
concentrations of the gas in the plurality of the partial 
optical paths. 

* * * * * 



